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(57)Abstract: 

PROBLEM TO BE SOLVED: To transmit at high speed data signals 
or the like between respective devices mounted on a wiring board 
and also to suppress crosstalk and unnecessary radiation to the 

outside. 

SOLUTION: This optical bus device is composed of an optical bus 
member 2 consisting of plural light guide members 4 and separating 
members 3 and an optical signal input and output unit 5 which is 
combined to the optical bus member 2. The light guide member 4 is 
formed of a first light guide resin material and in the main surface 
4A of which at least two optical signal input and output parts 1 5 
and 16 are provided. The separating member 3 is formed of a resin 
material different in refractive index, spaces between the light 
guide members 4 are light shielded and are mutually held by the 
separating members. The optical signal input and output unit 5 is 
provided with a holding member 6 and plural opto-electric 
converter elements 7 and 8, the holding member 6 is strode over 
the optical bus member 2 and is combined to it, and whereby 
respective opto-electric converter elements 7 and 8 are faced to 
the optical signal input and output parts 15 and 16 of the first main 
surface 4A of the light guide member 4. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Two or more light guide sections fabricated by the light guide resin material which has the 1st 
refractive index, While making the 1st principal plane of the above-mentioned light guide section 
expose by the resin material which has the 1st refractive index of the above, and the 2nd refractive index 
in which it differs The optical bus original fabric forming cycle which fabricates the optical bus original 
fabric which consists of the separator section which is fabricated by the both sides which intersect 
perpendicularly with this 1st principal plane at least, and holds spacing of each above-mentioned light 
guide section, The optical bus intermediate-product formation process which forms a long picture 
************** optical bus intermediate product in the above-mentioned optical bus original fabric 
fabricated by the above-mentioned optical bus original fabric forming cycle for heating strip processing, 
the 1st principal plane of the above-mentioned light guide section formed in the above-mentioned 
optical bus intermediate field - the die-length direction ~ receiving « predetermined spacing - with - 
****-- with the lightwave signal I/O section formation process which forms at least two lightwave 
signal I/O sections The manufacture approach of the optical bus member characterized by 
manufacturing the optical bus member which is mounted on a wiring substrate and constitutes optical 
transmission lines, such as a data signal between devices, through the cutting process which cuts the 
above-mentioned optical bus intermediate product to predetermined die length. 
[Claim 2] The manufacture approach of the optical bus member according to claim 1 characterized by 
giving end- face down stream processing which makes the amputation stump side of the above- 
mentioned light guide section a nonreflective end face as a back process of the above-mentioned cutting 
process. 

[Claim 3] The above-mentioned optical bus original-fabric forming cycle is the manufacture approach of 
the optical bus member according to claim 1 characterized by to consist of a separator original-fabric 
forming cycle which fabricates the separator original fabric which has two or more inclusion slots where 
mutual spacing was held by the septum, and a light guide section material forming cycle which carries 
out insert molding of two or more above-mentioned light guide sections by which each inclusion 
Mizouchi of the above-mentioned separator original fabric was filled up with the above-mentioned light 
guide resin ingredient, and the 1st principal plane was exposed. 

[Claim 4] The manufacture approach of the optical bus member according to claim 3 characterized by 
fabricating a separator original fabric in the above-mentioned separator original fabric forming cycle 
with the resin ingredient which mixed the metal powder. 

[Claim 5] The manufacture approach of the optical bus member according to claim 3 characterized by 
fabricating a separator original fabric in the above-mentioned separator original fabric forming cycle 
with the resin ingredient which mixed black powder, such as carbon black. 

[Claim 6] the double casting method which fills up the above-mentioned optical bus original fabric 
forming cycle with the light guide resin ingredient of the above-mentioned light guide section, and the 
resin material of the above-mentioned separator section at shaping metal mold — using - the 
manufacture approach of the optical bus member according to claim 1 characterized by fabricating the 
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above-mentioned optical bus original fabric in which the above-mentioned light guide section and the 
above-mentioned separator section were formed by turns. 

[Claim 7] By the light guide resin material which has the separator member forming cycle which 
fabricates a separator member by the resin material which has the 1st refractive index, and the 1st 
refractive index of the above and the 2nd refractive index in which it differs the 1st principal plane - the 
die-length direction — receiving ~ predetermined spacing — with — ****-- with the light guide section 
material form process which fabricates two or more light guide section material which had spacing held 
by the above-mentioned separator member, and had the both-sides side shaded, while at least two 
estranged lightwave signal I/O sections are formed The manufacture approach of the optical bus member 
characterized by manufacturing the optical bus member which is mounted on a wiring substrate and 
constitutes optical transmission lines, such as a data signal between devices, through end- face down 
stream processing which forms the end face of the above-mentioned light guide section material as a 
nonreflective end face. 

[Claim 8] The manufacture approach of the optical bus member according to claim 7 characterized by 
fabricating the separator member of one which shades a both-sides side while each septum which has 
two or more inclusion slots where it fills up with each above-mentioned light guide section material in 
the above-mentioned separator member forming cycle, and divides these inclusion slot holds spacing of 
each above-mentioned light guide section material, 

[Claim 9] The manufacture approach of the optical bus member according to claim 7 characterized by 
fabricating a separator member in the above-mentioned separator member forming cycle with the resin 
ingredient which mixed the metal powder. 

[Claim 10] The manufacture approach of the optical bus member according to claim 7 characterized by 
fabricating a separator member in the above-mentioned separator original fabric forming cycle with the 
resin ingredient which mixed black powder, such as carbon black. 

[Claim 1 1] The manufacture approach of the optical bus member according to claim 7 characterized by 
performing reflecting layer processing to the wall of each inclusion slot of the above-mentioned 
separator member between the above-mentioned separator member forming cycle and a light guide 
section material forming cycle. 

[Claim 12] Two or more light guide section material in which a peripheral face has the property of not 
exposing, and it estranged in the die-length direction to the 1st principal plane, and at least two 
lightwave signal I/O sections were formed while being fabricated by the major-axis object by the 1st 
light guide resin material, The optical bus member which consists of a separator member which shades 
between the above-mentioned light guide section material by being placed between the both-sides face- 
to-face which is fabricated by the light guide resin material of the above 1st, and the resin material 
which differs in a refractive index, and intersects perpendicularly with the 1st principal plane of the 
above, respectively, and holds mutual spacing, and a holder member, Consist of lightwave signal traffic 
cops which come to have optical-electrical-and-electric-equipment sensing element held at this holder 
member, and the above-mentioned lightwave signal traffic cop receives the above-mentioned optical bus 
member. Optical bus equipment characterized by the above-mentioned optical-electrical-and-electric- 
equipment sensing element countering the above-mentioned lightwave signal I/O section by making the 
above-mentioned holder member straddle the 1st principal plane of the above-mentioned light guide 
section material, and being put together. 

[Claim 13] The above-mentioned light guide section material is optical bus equipment according to 
claim 12 characterized by forming the both-ends side in a nonreflective end face. 
[Claim 14] Each above-mentioned light guide section material is optical bus equipment according to 
claim 13 characterized by performing reflective processing to the 1st principal plane of the above and 
the base which counters exposed to the method of outside at least. 

[Claim 15] Each above-mentioned light guide section material is optical bus equipment according to 
claim 13 characterized by to be stuck by the reflecting layer which came to hold mutual spacing by each 
septum which divides each inclusion slot while two or more inclusion Mizouchi formed in the above- 
mentioned separator member is filled up, respectively, and other peripheral faces except the 1st principal 
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plane of the above formed in the internal surface and bottom surface wall of each above-mentioned 
inclusion slot. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical bus equipment equipped with the manufacture 
approach of an optical bus member of it being mounted on a wiring substrate, connecting between each 
device, such as a microprocessor and memory, and transmitting a data signal etc. optically, and this 
optical bus member. 
[0002] 

[Description of the Prior Art] In information processors, such as a personal computer, improvement in 
the throughput is achieved, for example by improvement in the speed of a processor, high-speed large 
capacity-ization of memory, etc. Moreover, in the information processor, although a data signal etc. is 
transmitted by bus which connects between each device, improvement in the speed about this bus and 
large capacity-ization are attained, the connection land which each device mentioned above on the 
wiring substrate is mounted in an information processor, and connects each device on this wiring 
substrate - a predetermined bus - the conductor was formed by copper foil etc. and the network 
network was constituted, a bus - a conductor transmits a data signal with an electric signal between 
each device. 
[0003] 

[Problem(s) to be Solved by the Invention] an information processor etc. - setting a bus - 
improvement in the speed of data transmission and large capacity-ization are attained by forming a 
conductor broadly, a bus ~ although it is possible to gather a data transmission rate to some extent by 
supposing that a conductor is broad, the limitation existed by electric resistance, a bus - while reducing 
the packaging density of a wiring substrate by broad correspondence, a conductor reduces packaging 
density further, in order to hold sufficient spacing for mutual and to control a cross talk, a bus - it 
originated in the electric signal transmitted, the spurious radiation to the exterior arose, and the cure 
against electric shielding was required for the conductor. 

[0004] Therefore, this invention is proposed for the purpose of offering optical bus equipment equipped 
with the manufacture approach of the optical bus member which controls the spurious radiation to a 
cross talk or the exterior, and this optical bus member while carrying out high-speed transmission of the 
data signal etc. between each device mounted on the wiring substrate. 
[0005] 

[Means for Solving the Problem] The manufacture approach of the optical bus member concerning this 
invention which attains the purpose mentioned above is equipped with an optical bus original fabric 
forming cycle, an optical bus intermediate-field formation process, a lightwave signal I/O section 
formation process, and a cutting process. While making the 1st principal plane of a light guide section 
expose by the resin material which has two or more light guide sections fabricated in an optical bus 
original fabric forming cycle by the light guide resin material which has the 1st refractive index, and the 
1st refractive index and the 2nd refractive index in which it differs, the optical bus original fabric which 
consists of the separator section which is fabricated by the both sides which intersect perpendicularly 
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with this 1st principal plane at least, and holds spacing of each light guide section is fabricated. In an 
optical bus intermediate-product formation process, a long picture ************** optical bus 
intermediate product is formed in the optical bus original fabric fabricated by the optical bus original 
fabric forming cycle for heating strip processing, the 1st principal plane of the light guide section 
formed in optical bus intermediate field in the lightwave signal I/O section formation process ~ the die- 
length direction — receiving — predetermined spacing — with - ****-- at least two lightwave signal I/O 
sections are formed. In a cutting process, optical bus intermediate field are cut to predetermined die 
length. 

[0006] Moreover, the manufacture approach of the optical bus member concerning this invention is 
equipped with a separator member forming cycle, a light guide section material form process, and end- 
face down stream processing. A separator member forming cycle fabricates a separator member by the 
resin material which has the 1st refractive index, the light guide resin material in which a light guide 
section material form process has the 1st refractive index and the 2nd refractive index in which it differs 

— the 1st principal plane — the die-length direction ~ receiving ~ predetermined spacing - with --**** 

- while at least two estranged lightwave signal I/O sections are formed, two or more light guide section 
material which had spacing held by the separator member and had the both-sides side shaded is 
fabricated. 

[0007] According to the manufacture approach of the optical bus member concerning this invention 
equipped with the above process, while being mounted on the wiring substrate with which devices, such 
as a microprocessor and memory, were mounted, the optical bus member which transmits a data signal 
etc. optically between each device is efficiently manufactured by attaching optical-electrical-and- 
electric-equipment sensing element to each lightwave signal I/O section. According to the manufacture 
approach of an optical bus member, it makes it possible to manufacture the optical bus member which 
controls the spurious radiation to cross talks and the exteriors, such as a data signal with which each 
light guide section has opposite spacing and a protection from light condition hold, and is transmit by 
each separator section between each device, to raise the clock frequency of a bus by use this optical bus 
member, and to raise the throughput of a system. 

[0008] Furthermore, the optical bus equipment concerning this invention which attains the purpose 
mentioned above consists of an optical bus member which consists of two or more light guide section 
material and separator members, and the pair or two or more lightwave signal traffic cops which are 
combined with the principal plane of this optical bus member. Light guide section material is estranged 
in the die-length direction to the 1st principal plane, and comes to have at least two lightwave signal I/O 
sections while it is fabricated by the major-axis object and a peripheral face has the property of not 
exposing, by the 1st light guide resin material. A separator member is fabricated by the 1st light guide 
resin material and the resin material which differs in a refractive index, and shades between light guide 
section material by being placed between the both-sides face-to-face which intersects perpendicularly 
with the 1st principal plane, respectively, and comes to hold mutual spacing. A lightwave signal traffic 
cop is equipped with a holder member and two or more optical - electrical-and-electric-equipment 
sensing elements held to this holder member, and each optical-electrical-and-electric-equipment sensing 
element comes to counter with each lightwave signal I/O section of the 1st principal plane of light guide 
section material, respectively by combining a holder member with an optical bus member ranging over 
light guide section material and a separator member. 

[0009] According to the optical bus equipment concerning this invention constituted as mentioned 
above, it is directly mounted on the wiring substrate with which devices, such as a microprocessor and 
memory, were mounted, and a data signal is optically transmitted between each device. According to 
optical bus equipment, in the location of arbitration, I/O of an optical data signal is attained by a pair or 
two or more lightwave signal traffic cops being combined with the principal plane of an optical bus 
member. According to optical bus equipment, the correspondence which controls the spurious radiation 
to the cross talk and the exterior of an optical data signal which are transmitted between each device is 
unnecessary, the clock frequency of a bus is raised because each light guide section material has 
opposite spacing and a protection- from-light condition held by the separator member, and the 
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throughput of a system is raised. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. The optical bus equipment 1 shown in drawing 1 as a gestalt of 
operation is directly mounted in the wiring substrate 10 with which devices which are not illustrated, 
such as a microprocessor and memory, were mounted suitably, and constitutes wiring substrate 
equipment 9. the proper conductor which becomes the wiring substrate 10 from copper foil with the 
pattern formation technique of common knowledge at a device component side or the rear face — it 
comes to form the section 1 1 and the land 12 for connection wiring substrate equipment 9 - a conductor 
- mounting components are electrically connected by the section 1 1 and the land 12, and it comes to be 
mounted on the wiring substrate 10 

[001 1] Optical bus equipment 1 constitutes the network network which transmits a data signal optically 
by connecting between devices predetermined in the wiring substrate 10 top. the side face of the optical 
bus member 2 from which optical bus equipment 1 constitutes the optical transmission line (optical bus) 
of an optical data signal, and this optical bus member 2 - receiving — spacing predetermined to the die- 
length direction with — **** — it consists of lightwave signal traffic cops 5 (5a, 5b) of the pair which 
constitutes the I/O section of the optical data signal attached and transmitted. Optical bus equipment 1 
has the description to the optical bus member 2 in the configuration which the lightwave signal traffic 
cop 5 is combined with a proper location, and outputs and inputs an optical data signal. In addition, the 
optical bus equipment 1 of your making it have two or more lightwave signal traffic cops 5 is natural. 
[0012] The optical bus member 2 consists of four light guide section material 4 (4a-4d) held at the 
separator member 3 and this separator member 3, and is manufactured by the approach of mentioning a 
detail later. The optical bus member 2 constitutes the optical bus of one channel by transmitting an 
optical data signal to the interior so that each light guide section material 4 may mention later. Although 
the optical bus member 2 constitutes four channel basses by having four light guide section material 4a- 
4d, you may make it constitute one channel bass or many channel basses by having one piece or many 
light guide section material 4. 

[0013] The optical bus member 2 is fabricated by the synthetic-resin material which has the refractive 
index from which the separator member 3 and the light guide section material 4 differ. The separator 
member 3 is fabricated by the resin material which has mechanical rigidity, such as for example, 
fluororesin material, and it does so the operation which intercepts or controls exposure of the light from 
the peripheral face except 1st principal plane 4A of each light guide section material 4 while it holds 
each light guide section material 4. You may make it the separator member 3 aim at improvement in 
exposure depressant action to the light guide section material 4 mentioned above by mixing aluminium 
powder etc. as opposed to resin material in the range which does not spoil the molding characteristic. 
[0014] four inclusion slots 13 (13a-13d) which have a width method respectively equal to principal 
plane 3 a in the separator member 3 as shown in drawing 2 and drawing 3 — mutual - parallel — and 
regular intervals ~ with - **** — the groove is cut. Each inclusion slot 13 is formed according to the 
number of the light guide section material 4, and consists of a long slot which the cross section 
presented the rectangle configuration and was opened wide in the both-sides side of the longitudinal 
direction of the separator member 3, respectively. Each light guide section material 4 is mutually held at 
parallel and predetermined spacing by each septa 14a-14e by including one light guide section material 
4 at a time in the separator member 3 in each inclusion slot 13, respectively. As for the separator 
member 3, the base and septum of each inclusion slot 13 are joined to three peripheral faces of each light 
guide section material 4. 

[0015] Each light guide section material 4 is fabricated by the large light guide resin material of light 
transmission nature, such as acrylic resin used as an ingredient of a plastic optical fiber, and 
polycarbonate resin. The appearance configuration is almost equal to the opening configuration of the 
inclusion slot 13 of the separator member 3, and it comes to fabricate each light guide section material 4. 
That is, each light guide section material 4 is presenting the rectangle rod-like structure in which the die- 
length dimension and the cross-section dimension were formed almost equally to the die-length 
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dimension of each inclusion slot 13, and a cross-section dimension, respectively. In the condition of 
having been included in each inclusion slot 13, respectively, each 1st principal plane 4A constitutes 
principal plane 3 a of the separator member 3, and an abbreviation same side, and each light guide 
section material 4 is exposed by the method of outside, as shown in drawing 2 and drawing 3 . 
[0016] Each light guide section material 4 produces total reflection in a peripheral face, and has the 
property that an optical data signal is made not to be exposed outside while it makes optical loss the 
minimum and carries out the light guide of the optical data signal to the interior. Moreover, each light 
guide section material 4 has the property by which is made to carry out total reflection of the extraneous 
light in a peripheral face, respectively, and a light guide is not carried out inside. Each light guide 
section material 4 is constituted as a nonreflective end face to which the both-ends sides 17 and 18 of 
each longitudinal direction prevent or control the internal reflection of an optical data signal so that a 
detail may be mentioned later. Detection of the optical data signal in each lightwave signal traffic cop 5 
is made to be performed by each light guide section material's 4 controlling reflection of the optical data 
signal in the both-ends sides 17 and 18, and controlling a reflected light data signal with high precision 
so that it may mention later. 

[0017] It comes to consist of each light guide section material 4 that the both-ends sides 17 and 18 form 
in the inclined plane 24 which makes a thickness dimension small gradually toward a tip like the optical 
bus member 23 shown in drawing 4 as a nonreflective end face. It comes to give the brewster's angle of 
the property of making it the include angle of an inclined plane 24 draw gradually the optical data signal 
by which a light guide is carried out in the interior toward a point, without producing reflection in the 
both-ends sides 17 and 18 to each light guide section material 4. A brewster's angle is an include angle 
specifically determined with the refractive index of resin material and air. 

[0018] You may make it each light guide section material 4 constitute an end face 26 as a nonreflective 
end face by applying a black coating to an end face 26 like the optical bus member 25 shown in drawing 
5 , and forming the nonreflective membrane layer 27. The light guide section material 4 controls 
generating of a reflected light data signal by the optical data signal by which a light guide is carried out 
being absorbed by the nonreflective membrane layer 27 in an end face 26 in the interior. 
[0019] As shown in drawing 2 , it estranges to a longitudinal direction and the 1st lightwave signal I/O 
section 15 and the 2nd lightwave signal I/O section 16 are formed in each light guide section material 4 
at 1st principal plane 4A. the 1st lightwave signal I/O section 15 — the cross direction — estranging ~ 
respectively - surface roughening — **** — **** - it consists of input section 15a and output section 
15b which were constituted by things, the 2nd lightwave signal I/O section 16 - the cross direction - 
estranging ~ respectively — surface roughening — **** **** „ it consists of input section 16a and 
output section 16b which were constituted by things. The input sections 15a and 16a of one side counter 
the output sections 15b and 16b of the other party, and it comes to form the 1st lightwave signal I/O 
section 15 and the 2nd lightwave signal I/O section 16. 

[0020] Each lightwave signal traffic cop 5 is equipped with the holder member 6 which mentions a 
detail later, and two or more sets of optical-electrical-and-electric-equipment sensing elements 7 held at 
this holder member 6, i.e., a light emitting device, and a photo detector 8, and is constituted. The holder 
member 6 is fabricated by the light guide section material 4 and the synthetic-resin material which 
differed in the refractive index at one, and has the bigger height dimension than the die length and the 
height dimension of the optical bus member 2 which are sufficient for crossing the optical bus member 2 
to the cross direction as shown in drawing 1 . The fitting crevice 19 where the width method and height 
dimension of this optical bus member 2 are almost equal is formed in the part which crosses the optical 
bus member 2 of that base in the holder member 6. The holder member 6 comes to constitute the plane 
of composition [ respectively as opposed to the wiring substrate 10 in the base of the both-sides part 
which faces across this fitting crevice 19 ] 20. 

[0021] As shown in drawing 3 , it is located in the fitting crevice 19 and the component mounting holes 
21 and 22 of the light guide section material 4 and the number of the said groups are formed in the 
holder member 6. It comes to form each component mounting holes 21 and 22 as a through tube with a 
stage to which it penetrates the holder member 6, the opening dimension by the side of base 6a being 
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used a little as a minor diameter. As the condition that each component mounting holes 21 and 22 fitted 
in the optical bus member 2 in the fitting crevice 19, and were joined on the wiring substrate 10 is 
shown in this drawing, the correspondence location of the holder member 6 is carried out, respectively 
with the input sections 15a and 16a of the lightwave signal I/O sections 15 and 16 of each light guide 
section material 4, or the output sections 15b and 16b. 

[0022] In each component mounting hole 21 and 22, fitting of a light emitting device 7 or the photo 
detector 8 is carried out, respectively, and it is attached at the holder member 6. Each luminescence side 
7a or light-receiving side 8a counters with 1st principal plane 4A of each light guide section material 4, 
and each light emitting device 7 and a photo detector 8 are attached in each component mounting hole 
21 and 22, as shown in drawing 3 . In this condition, the holder member 6 is stuck to base 6a by 1st 
principal plane 4A of each light guide section material 4, as shown in this drawing. Therefore, the holder 
member 6 shades the optical data signal which the base of each septum 14 intervenes between input 
section 15a of each lightwave signal I/O sections 15 and 16, output section 15b, or input section 16a and 
output section 16b, and exposes from these. 

[0023] In this condition, as for the lightwave signal traffic cop 5, each light emitting device 7 and a 
photo detector 8 come to counter the input sections 15a and 16a of the lightwave signal I/O sections 15 
and 16 or the output sections 15b and 16b of each light guide section material 4, respectively in each 
luminescence side 7a or light-receiving side 8a. The lead wire 7b and 8b with which each light emitting 
device 7 and a photo detector 8 were pulled out from the tooth-back 6b side of the holder member 6 is 
connected with the input section of a predetermined device, or the output section. 
[0024] As 1st lightwave signal traffic-cop 5a straddles the optical bus member 2 in the location 
corresponding to the 1st lightwave signal I/O section 15, it is joined on the wiring substrate 10. As 2nd 
lightwave signal traffic-cop 5b straddles the optical bus member 2 similarly in the location 
corresponding to the 2nd lightwave signal I/O section 16, it is joined on the wiring substrate 10. The 
light guide of the optical data signal which carried out outgoing radiation of the lightwave signal traffic 
cop 5 from the light emitting device 7 of 1st lightwave signal traffic-cop 5a is made to be carried out to 
the interior of the light guide section material 4 through input section 15a of the 1st lightwave signal I/O 
section 15. The lightwave signal traffic cop 5 is that the light guide of the optical data signal is carried 
out to the 2nd lightwave signal I/O section 16, and it exposes the interior of the light guide section 
material 4 from the output section 16b to the exterior, and a photo detector 8 detects it. 
[0025] Although the optical bus member 2 incorporated and constituted the light guide section material 
4, respectively into two or more inclusion slots 13 formed in the separator member 3 as mentioned 
above, it is natural. [ of it not being what is limited to this configuration ] For example, the optical bus 
member 29 shown in drawing 6 carries out the laminating of two or more separator members 3 and light 
guide section material 4 which have the mutual almost same height dimension by turns, and comes to 
unify. Although the optical bus member 29 is shaded by the separator member 3 in the both-sides sides 
4B and 4C where 1st principal plane 4A and the light guide section material 4 cross at right angles, the 
1st principal plane 4A and a base 28 are exposed by the method of outside. 

[0026] Therefore, a reflecting layer 30 is formed in the base 28 of the light guide section material 4, and 
the optical bus member 29 is constituted so that the effect of disturbance light may be controlled. In 
addition, the nonreflective film 27 mentioned above to the end face 26 of the light guide section material 
4 is formed in the optical bus member 29. You may make it the optical bus member 29 process 
reflecting layer formation of a base 28, and nonreflective film formation of an end face 26 to 
coincidence to the light guide section material 4. 

[0027] Moreover, in the optical bus equipment 1 mentioned above, although each lightwave signal I/O 
sections 15 and 16 which make an optical data signal expose from the interior were formed while 
performing surface roughening to 1st principal plane 4a of each light guide section material 4 which 
constitutes the optical bus member 2, respectively and making the interior carry out incidence of the 
optical data signal, of course, it is not what is limited to this configuration. Optical bus equipment 1 may 
be made to carry out direct attachment of each light emitting device 7 and photo detector 8 of the 
lightwave signal traffic cop 5 with the adhesives of the same presentation as the resin material as 
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opposed to 1st principal plane 4A of each light guide section material 4, respectively. 
[0028] In optical bus equipment 1, the light guide section which the resin adhesives of the same property 
as the light guide section material 4 stuck to luminescence side 7a of a light emitting device 7 or light- 
receiving side 8a of a photo detector 8, and was unified optically is constituted. Therefore, in optical bus 
equipment 1 , when a resin adhesives layer carries out the light guide of the optical data signal from the 
interior, exposure to the photo detector 8 from the incidence and the light guide section material 4 to the 
light guide section material 4 from a light emitting device 7 comes to be performed. In addition, optical 
bus equipment 1 may be filled up with the resin adhesives same between the light guide section material 
4 and the component mounting holes 21 and 22. 

[0029] Although the optical bus member 2 attached each light guide section material 4 which consists of 
another member, respectively and constituted it to each inclusion slot 13 of the separator member 3 as 
mentioned above, it is natural what is limited to this configuration. [ of there being nothing ] The optical 
bus member 2 may fill up molding metal mold with the resin material which has a different refractive 
index like the explanation of a production process mentioned later, and may fabricate the separator 
member 3 and the light guide section material 4 to one. The double casting method which the optical bus 
member 2 is filled up with the resin material of the separator member 3 and the resin material of the 
light guide section material 4 by turns in molding metal mold in this case, and is fabricated is adopted. 
Moreover, the optical bus member 2 fabricates the separator member 3 by the 1st forming cycle, and the 
insertion casting method which fabricates the light guide section material 4 in one where this separator 
member 3 is held in shaping metal mold may be adopted. 

[0030] The optical bus equipment 1 constituted as mentioned above constitutes wiring substrate 
equipment 9 by joining the lightwave signal traffic cop 5 on the wiring substrate 10 ranging over this 
optical bus member 2 while the optical bus member 2 is joined to the position on the wiring substrate 
10. That is, adhesives are applied to the base of the separator member 3, and as shown in drawing 1 , 
direct attachment of the optical bus member 2 is carried out on the wiring substrate 10. A 
correspondence location is carried out and 1st lightwave signal traffic-cop 5 a and 2nd lightwave signal 
traffic-cop 5b are combined with the 1st lightwave signal I/O section 15 of each light guide section 
material 4, and the 2nd lightwave signal I/O section 16 by the optical bus member 2. 
[0031] Each lightwave signal traffic cop 5 makes the fitting crevice 19 carry out fitting of the optical bus 
member 2, and direct attachment is carried out on the wiring substrate 10 while adhesives are applied to 
the plane of composition 20 of each holder member 6, respectively. Input section 15a of the 1st 
lightwave signal I/O section 15, output section 15b or input section 16b of the 2nd lightwave signal I/O 
section 16, and output section 16a are made to face each lightwave signal traffic cop 5 to each 
component mounting holes 21 and 22 in this condition, respectively. Each component mounting holes 
21 and 22 are equipped with a light emitting device 7 and a photo detector 8 at each lightwave signal 
traffic cop 5, respectively. Each light emitting device 7 and a photo detector 8 are connected with a 
predetermined device by lead wire 7b and 8b, and each lightwave signal traffic cop 5 constitutes optical 
bus equipment 1 . 

[0032] If a data signal is supplied to a light emitting device 7 from a predetermined device, 1st 
lightwave signal traffic-cop 5a will generate an optical data signal by driving this light emitting device 
7, and it will carry out outgoing radiation from luminescence side 7a to the light guide section material 4 
of the optical bus member 2. In optical bus equipment 1, the light guide of this optical data signal is 
carried out inside [ where a light emitting device 7 and surface roughening which counters were 
performed ] input section 15a of the 1st lightwave signal I/O section 15 to the light guide section 
material 4. In the interior of the light guide section material 4, the light guide of the optical data signal is 
carried out from the 1st lightwave signal I/O section 15 to the 2nd lightwave signal I/O section 16, and it 
is made to expose in optical bus equipment 1 from output section 16a to which surface roughening was 
performed. 

[0033] In optical bus equipment 1, corresponding to the 2nd lightwave signal I/O section 16, 2nd 
lightwave signal traffic-cop 5b is put together, and detection of the optical data signal exposed by the 
photo detector 8 of this 2nd lightwave signal traffic-cop 5b from output section 16a is performed. In 
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optical bus equipment 1, it is changing into a data signal the optical data signal detected by the photo 
detector 8, and supplying a predetermined device, and the data signal between devices is transmitted. 
[0034] transmitting the data signal between each device with an optical data signal in optical bus 
equipment 1 — other devices of wiring substrate equipment 9, and a conductor — since control of the 
spurious radiation to the section or the exterior is achieved, correspondence of shielding etc. becomes 
unnecessary. In optical bus equipment 1, the cross talk of the optical data signal transmitted is 
controlled, and the bus of high density consists of that it is the structure where the optical bus member 2 
was isolated for every channel as mentioned above on the wiring substrate 10. In optical bus equipment 
1, it is possible for the clock frequency of a bus to be raised by transmitting a data signal with an optical 
data signal, and to raise the throughput of a system. 

[0035] The gestalt of the operation manufactured about the production process of the optical bus 
member 2 by the insertion casting method shown in drawing 7 is explained below. After the production 
process of the optical bus member 2 shown as a gestalt of operation fabricates the optical long picture 
bus original fabric 36 with an injection molding method etc., performs heating strip processing to this 
optical bus original fabric 36 and manufactures the optical bus intermediate product 38 of predetermined 
width of face, it cuts this to predetermined die length, and manufactures the optical bus member 2 
continuously. 

[0036] The production process of the optical bus member 2 makes the 1st process the 1st resin supply 
process (s-1) which supplies the 1st ingredient resin material 31 which has the 1st refractive index in 
shaping metal mold. Fluororesin material is used for the 1st ingredient resin material 31 as mentioned 
above. The production process of the optical bus member 2 makes the 2nd process the separator original 
fabric forming cycle (s-2) which fabricates the separator original fabric 32 which serves as the separator 
member 3 with molding metal mold, although [ the separator original fabric 32 ] it is the same as that of 
the separator member 3 about the shape of a basic form in which two or more inclusion slots 34 divided 
into the principal plane by each septum 33 section were cut - a big appearance configuration - with — 
****-- it comes to be fabricated 

[0037] The production process of the optical bus member 2 makes the 3rd process the 2nd resin supply 
process (s-3) which supplies the 2nd resin ingredient 35 which has the 2nd refractive index in shaping 
metal mold where the fabricated separator original fabric 32 is held in a cavity. As the 2nd resin 
ingredient 35 was mentioned above, transparent acrylic resin is used. The production process of the 
optical bus member 2 makes the 4th process the light guide section forming cycle (s-4) which is filled 
up with the 2nd resin ingredient 35 in each inclusion slot 34 of the separator original fabric 32, 
respectively, and carries out insert molding of the light guide section 37. The production process of the 
optical bus member 2 fabricates the optical bus original fabric 36 of a big width method by this light 
guide section forming cycle. 

[0038] When the production process of the optical bus member 2 performs heating strip processing to 
the optical bus original fabric 36, the heating roll turner which forms the optical bus intermediate field 
38 of the long picture made into the predetermined width method makes (s-5) the 5th process. Like a 
heating roll turner, the optical bus original fabric 36 is supplied between rolling roller 39a of a pair, and 
39b, and the width of face (thickness) is rolled out to the width of face of the optical bus member 2. Like 
a heating roll turner, the optical bus original fabric 36 is supplied at the plastic temperature of ingredient 
resin, for example, the condition of having heated at 150 degrees C - 750 degrees C, between rolling 
roller 39a and 39b at a heater 40. In addition, it sets like a heating roll turner and the cooling means 
which is not illustrated in the latter part of the rolling rollers 39a and 39b is arranged, the formed optical 
bus intermediate field 38 are cooled, and stabilization of a configuration is attained. 
[0039] The production process of the optical bus member 2 makes the 6th process the split- face 
formation process (s-6) which, on the other hand, forms the split- face sections 41a and 41b in the front 
face of a light guide section at intervals of [ fixed ] the optical bus intermediate field 38 from the 
principal plane 38 A side. A split-face formation process forms the split-face sections 41a and 41b by 
pushing the punch which made the tip the split face against the front face of each light guide section in 
the condition of having been heated a little, for example. Each split-face sections 41a and 41b constitute 
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the 1st lightwave signal I/O section 15 of the optical bus member 2, and the 2nd lightwave signal I/O 
section 16. 

[0040] The production process of the optical bus member 2 makes the 7th process the cutting process (s- 
7) which cuts the optical bus intermediate field 38 by predetermined die length to the cross direction 
with a cutter 42. Of this cutting process, the optical bus member 2 can carve the production process of 
the optical bus member 2, and it is formed. In the production process of the optical bus member 2, a tail 
end process is given to the optical bus member 2, and wiring substrate equipment 9 is manufactured. 
Since the optical bus member 2 serves as as [ the condition that the both-ends side was cut by the cutter 
42 ], reflection of an optical data signal is produced in a both-ends side. Therefore, in terminal side 
down stream processing (s-8), processing which makes a both-ends side a nonreflective end face is 
performed to the optical bus member 2 by performing black paint etc., as mentioned above. 
[0041] The substrate junction process (s-9) which joins the optical bus member 2 on the wiring substrate 
10 after adhesives are applied to the base of the separator section is given. The lightwave signal traffic- 
cop process (s-10) which joins 1st lightwave signal traffic-cop 5a and 1st lightwave signal traffic-cop 5b 
on the wiring substrate 10 as straddles the 1st lightwave signal I/O section 15 and the 2nd lightwave 
signal I/O section 16 is given to the optical bus member 2. The optical bus member 2 and the lightwave 
signal traffic cop 5 constitute optical bus equipment 1, and constitute wiring substrate equipment 9 by 
joining this optical bus equipment 1 on the wiring substrate 10. 

[0042] In addition, the manufacture approach of the optical bus member 2 of there being nothing is 
natural what is limited to the production process mentioned above. You may make it the manufacture 
approach of the optical bus member 2 fabricate the optical bus member 2 of a predetermined 
configuration from the beginning for example, with shaping metal mold. The manufacture approach of 
this optical bus member 2 becomes unnecessary [ a shaping heating roll turner degree or a cutting 
process ], although shaping metal mold will be processed more into a precision by fabricating the minute 
optical bus member 2. 
[0043] 

[Effect of the Invention] As explained to the detail above, according to the manufacture approach of the 
optical bus member concerning this invention, while being mounted on the wiring substrate with which 
devices, such as a microprocessor and memory, were mounted, optical - electrical-and-electric- 
equipment sensing element is attached to each lightwave signal I/O section, optical bus equipment is 
constituted, and the optical bus member which transmits a data signal optically between each device is 
manufactured efficiently. According to the manufacture approach of an optical bus member, the optical 
bus member to which each light guide section control the spurious radiation to the cross talk and the 
exterior of an optical data signal which be transmit between each device by mutual opposite spacing and 
a mutual protection from light condition be hold by each separator section be manufacture, and the bus 
system which raised clock frequency by use this optical bus member, and raised the throughput of the 
system by ********-izing and high-speed transmission-izing be build. 

[0044] Moreover, according to the optical bus equipment concerning this invention, it is directly 
mounted on the wiring substrate with which devices, such as a microprocessor and memory, were 
mounted, and a data signal is optically transmitted between each device. According to optical bus 
equipment, in the location of arbitration, I/O of an optical data signal is enabled by a pair or two or more 
lightwave signal traffic cops being combined with the principal plane of an optical bus member. 
According to optical bus equipment, the correspondence which controls the spurious radiation to the 
cross talk and the exterior of an optical data signal which are transmitted between each device because 
each light guide section material has opposite spacing and a protection-from-light condition held by the 
separator member is unnecessary, and the bus system which clock frequency is raised and raised the 
throughput of the system by large-capacity-izing and high-speed-transmission-izing is built. 
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AStl6a kitifiMl 6 b tOW^^L-CrtbP>*»P> 

[0 0 2 3] Jfefll #AtH^3-= y h 5 14, r ©ttfiU-^ 

a j&VM4gftffi 8 a &#>S#;fflS*t 4 (Dftff #AW*SB 1 
io 5, 1 6 ©A^gB 1 5 a , 1 6 a s&W*mt)U 1 5 b , 

1 6 b kiZZtl^tlttfa&tlZX 0 ICttZo 
7S.t)?S*^8J4, *^SBW6«>irffi6 bWfrb$\ 
ZmZtlltl) — KH7 b, 8 bflSffftco^'CW *<OA 

[0 0 2 4] ^lWJteff-f-AW^a.^S' f 5 a 14, & 1 
»*flr*AWA» 1 5 f^SstJtS Ufc(t«-C3t/'<^fflj«- 2 £ 
H<*J:3fcLTei**«l 0±fcS<a-$ix5. IS 2 ©ft 

«#Aa*a=y h 5 b t, mm^m2<r>itm^Amt> 

«1 6{C^LfctegT?3t^*^2£ltC4 5K:LT 
(4, fg 1 cD}fc{f -^AtiS*^- y h 5 a <D^3t^^ 7 a>t> 

a»u*:3tf , -^flr#*s»i©*fli#Aa*«BJi 5 ©a 

5ta5W4 ©F*9gB£m 2 CD*«^At±S^tl5 1 6 * 
nX-€-rotti^^5 1 6 b ri> <b*m~- i K3tei-5 CI i "C, S 

[0 0 2 5] 3t/<^gB02f4, ±kE Lfc 4 5 C-fe/^u- 
i?gl5W3 iijgfig Lfc«»0Omii« 1 3 ic-t*tjpns»*» 
30 #4£ffl^j^-C«j£L.fc/5S, *>^5fll^lcRB3£&tu5 

^^SB*t2 9(4, SV^fclsefPI-©jlSS'+ife*:*-*-5KI 
? &m 3 t »*SB*f 4 i SrSSEfcSWI t 
THWULT45. 2 914, J»*«B5*t4*« 

l©^ffi4 Atii[3^-r-5iMffiiJffi4 B, 4C«rt/<l"-^ 
«tf3|C±o-C«*Sn5*^ mi ©^ffi4 A&tKffiffi 

2 8^^c»M$tV-5o 

[0 0 2 6] LfctfSoT, Jt^^lEBW 2 914, mtftmt 
4©JSffi2 8icSM*3 OdS^^tl, ^SL3feOt5»S: 
•«o «I©J1-S4:5(i«^$^So **3, 3t^«Ptt2 9t 
(4, **»tt4©»ffi2 6fc±i£Lfci!EitB(2 7^ 

^^ns„ *^^«*t2 9«4, myt^4\cmtvxmm 
2 8 wsws^ i«i2 6 <om&.srttm& t&mmc 
*aa-r54 9i-LT , t.4v\ 

[0 0 2 7] ±3$Ufc3t^^BHC*3^Tf4, 
*^»W2Srfl|JiE-r5«-i»3t«|Jfl-4©*l©±ffi4 a 
tc^-ix-?:* ixft ffi&S SrJfi L T 1 3tex- ? if * * AM 

«#Ata*» 15,16 
so 5«^^$nSt>WCf4Jfc^r tf4^T*feS„ ft 
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^*^glf4, #W3t«tt4 0|Bl±ffi4AfCJtLT, 

tti^a.^ y h 5 7 1 5**^ 8 t &*rix^ 

[0028] yt;<*mw. i t-*3VT m%,$%#4 1 m 
-m&nmm&mm&ftitmi- 7 <D%%m 1 a asv^a 

(4, «MBS?*?W»*S|*i»*»e>3t5*— ^fll-^Sr»*-*-S r. 
itiot^ »#ilH i 7:o»&»*ft<B*f4fc^5AJN' 
£ 4 ^P>roS3t5g^ 8 ^cDRttasfrfcftS 4 5 

fcfc*. 443, l»4, **««4 4: 

?L2 i, 22 tvm^mmnmmmmizftmvrhx 

[0 0 2 9] 3fe^*§BW2f4, ±&Lfc4 5 fc-fe^U- 

* aw 3 i 3{c^lt, 

icpg^^ixS t>©-C*f4*H^r t J4£)ifeT?fc3„ 

t 4 ©affliw t Sr&sfcft* vx&M-t 5 y :/ 

^Xg(iJ;oT-fe^N 0 w-^la5#3?r^L, r<Dir^ 

i — * gp# 3 *rtMattfiy* Lfc««-c*3iea»f 4 

[0 0 3 0] W±©4 5K«j££*ifcft/**3£filf4, 

^<^gpM2^iai»*« 1 o±rogFf^cote«i-»-a-^tt 

5 iritis r©*^^<B5tt-2*HFV^-C3tflH§-Affl*3- 

h5tia«§s«i o±tc^$tv5r t^io-ria 

■fe^u-^«*r3WJEffiK«#3W!Jsa*S*t, Hi fc* 
1"4 5 icBU&K 1 o±fci£#»tSixS. 3te'<*«*J-2 
(Cf4, #»3t»*r4©SBl«)*«#AW/J«i5 1 5&t5* 
2 <7?*13*AtH*» 1 6 {e*f/£;{S:B lt, £ 1 
Aiiit)^~y b 5 a&U 5 ^2cO*ft-§-AtH^3.^y b 5 

[0 0 3 1] &ft.m-%Amt)*-- s> b 5 J4, #*/W^gp 

«■ 6 ©s^-ffi 2 o {^ix-m«*2ij#*fiT 1 1 1 

1 0±idi[ft-t-t£*l5o #ft{f fAffl^^^ y b 5!4, 
r<D«ffitCt5^T«-*^H#?L2 1, 22K*tLT, £ 
1 ©ftff ^-AtU^gP 1 5 ©A^gB 15ai HJ^SB 1 5 b 
*VH:» 2 ©5fe{t#AW^SB 1 6 ©A^gtf 1 6 b t ffl^j 
tlSl 6 a £#*ft^h,tt**t>ii.& 0 #*ffA[tlA^ 
= •> b 5 {U4, Z-m^tfH 2 1,22 K-SItt*^ 7 t 



i0 

seis:#^-rso 

[00 3 2] ft 1 ©3tflr#AW**=- y b 5 a {4, MJfe 

«~t"5. 3t^3SSl (vl*5VNTi4, ^©fty*— *f§-§-£ 
H3tiH^7 t*f|Bj-t-5ftB^a*s«l$ixfc^i©3tffi# 
AB*«15©AA»15ai»f>, **a5W4«Ort*BJ^ 

#^*£iei l-*5^TI4, Jfcr- 
WJt««4©rt«Blcj3V^i5l©Jte«-g-Aa*«l 5!0» 

3*bfctttfj« 1 6 a 

[0 0 3 3] 3fe^*^Bl i-*5V^Tf4, *2*flH9-AW 
^§15 1 6 IdStJES LT^ 2 ©*fll#AtU*a= fh5b 

5 b©S7fe*^8{-4:oTffi^g|51 6 a^f>SUH5 

(4, gft*^8K4 fjmtUUfc^x— ^ft-^Sr-r— ^ft 

[0 0 3 4] ^^.^BliC43VTi4, ^-f^^W 

4 1? e&£«»b 9 coffico^^ /u x^mitwm^tm 

©*fjc£:>is^i:45 0 3fe^3Sfi l tc*5VTf4, ±kEL 

5 0 Jt^^^Blt-i3V^f4, ^7 f -^ff-^(v:4»?^- 

[0 0 3 5] ^X$BW2©S5fX@(roV^T, B7I: 
^Lfc-Y y*- b*ffl«fel!iJ:5tt3fti-5*lB«)»«fco 

[0 0 3 6] 3t/^^gB«-2(088jtXSf4, Ml©Si>T* 

(s-D zmivT-ut-rzo m 

4 o T -fe^ U- 9 3 t /£ 5 ir ^ JSK 
3 2Mit5t^l^-^IS»IS (s-2) 

2©xet-t-5 0 2t4, ^®(c#ps^ 
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[0 0 3 7] yt'<*m*2 ©SJitxatt, j&Jg£4"lfcir 

Aart»c»2«)ffl»f*S:*i-5*2«)«IBtt-»3 5Sr« 
tei-5S5 2<o»fll«*&XS (s-3) !rl3©Igtt 

ttT*y/u«nMyai^ 2 ©sj&xa 

tt % -fc/^U— ^jmR3 2©4HaiMPM»3 4rtK*2 0» 
fllTO 3 5 Sr-ttb-Pn** LTS*3fe« 37H Vlh- h 
*»1-«W*«J*»I8 (s-4) «r*4©xai:i- 
5„ 2 ©JBftxaH:, ^©i)tMiI8l: 

[0038] ft'<*mt2<nw&cmz. yt'<*mR3 
is (s-5) zm5<DT.mk-rz> 0 ummmTmtt. 

3t/UiS3 6 3 9 a > 3 9bF^(C 

iQj&ffijgxafi, ot-ioT^^J^S 
3 6 *tm#)!B©aitt««, tt&m 5 ot~7 5 ox: 

»-JPl»Lfctt«t?JEffin-5 3 9a, 39b fflfclflW&l- 
5. ^PffiyBffiXai-fc^Tii, ESo-7 3 9 

a, 3 9 b©^s^@^L/iv^ip#s^iae$ixr*3 

•3 > ^$tt^3fe/<^'fM^3 8£Jfc*PLTJB:[fc©£5£ 

[0 0 3 9] *^^ffiW2©»jixeJ4s 
3 8W-*^B3 8 A«*>&»JtlB5«>*BBte->S«)IBBI 
•cailfflu la, 4ib Sr^-rsatB^XS ( s - 
6) £|g6roi*it-r5 0 ftffi^Igli, 

fctfV^fclf L#tt5r irlCfcoTaffiSU 1 a, 4 1 
b£ffM-f5„ #aESB4 1a s 4 1bfi, 3^*18** 
2 <7>m 1 ©3feft^-AttJ^§» 1 5 2 © Jtffi^-A 

Ml eSrffifig-r^o 
[004 0] 3t^^g|5W 2 Wi33gX@(4, * y * 4 2 IZ 
iot^tBftS 8£i|6;£fflK:#LTM3£©g<*-C 
SJ»r*-5SQWria (s-7) ^l7ffiISif5 c 
^W2©fiiglgii, i<D§]»fxatci-oT^^gp 

$4xTga«S«^«9?r»jt-rSo 2 H\ W 

4HffiriS#y*4 2te±5«JWf$*tfc*«©**i:*o-C 

Lfc^ot, 3t^^Si5#2('(4, ffi^ffi&SX 
g (s-8) fcL*iV*-C, ±i£UiJ: 5 

-r r t ic i o r mmm zmfcm^ t-tzt&mnim $ n 

So 

[0041] 3t^x«#2tt, ?u<nm.m^m 

(s-9) ;6SJ££4x5„ *^xW2Kii. as 



72 

1 ©#{f ^AW*)g|5 1 5fttf*S2©^#AHWj»l 6 
*r«PC± 5 Ltf 1 ©3t«*AW*a= y b 5 a 
£ 1 ©*«#AtH#« y h 5 b 1 0 ±fc» 

^i-S3t«-»AW*a=y hxa (s-10) jJJJfiSti, 
6, 3fe^^SP*T2 i3tft-§-AW^3-=y h 5 

^iti^L, rwjt^^ei^iaaaai o± 

[0 0 4 2] fc*5, 3fc^^lB*f2©aj6*ifeW:, -hxEt 
fca5gxafcPfi^$ixSt©t?tt«t>ri:«^-cfe 
3„ *^<^lBJ*t2(0«3fiirjfett, 0J;ltffifc?g&3!tC«fco 

TfcJ;l\ !tao»33tt^;*«#2©«36#ifcM:, 
^^«p# 2 r t ± 5 aafcjqx 

£4x5;: ti;:&5/!>s, ^in^EMxa^gfxa^^ 

[0 0 4 3] 

IS £4x5 i & tfc#*«#AW**Bte3t-««*a*^- 
*sa*.#tte>4xT3t^^^BSr«^L, 

®!3i£4x5„ *'<*»#©«ii#ifcfc.fc*Ltf, #^3feSi5 

A©4Q ! atfi**|Pl±$-g:fc^'>^7 1 A!6sa^$4x5o 
[0 0 4 4] *»Wt«*5*-'U8IKJ:4i 
-v-f^n^a-feyf-^^-y^roxw^-r^^ll^ 

^-^afl-srjt^WKeasi-s. 3t^^.^s»-<t4x(i, 

-*©«L<»i«»«)3tea#Affl*3-=y h*S36^« 
tt<D3imiz.m?>-&t>£ftZ>ZbX\ ttS©f4g{c*3V>T 
3fex-^ff^-©AW^5r^t-f-5„ 3t^^^Bt-J:4x 
tf , &m%m& &±'< I'-Wfcio T StlfiJlBHI i: % 
3ttt«i:«:a«r*nsr. it, »<>f ^nidfiiS* 

4x53ty*-^{f-§-©^ h-*^«^©>F»«*r«r 

[IHffi©i5*/j:!ft0^] 

[mi ] *»wfc*»a»5*>'<^ssiisr«*.fcE»a«« 
[13 2] m%s**mm^m^btiz>%'<*%m<D—u'® 
[in 3] wat^^aiBoBttKttifBBn?*)*. 

EllT*fe5o 
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13 



24 

», 7 a**-?, 8 S3t**» 9 

1 0 mmmm, 1 3 1 4 nksl 15, 1 

6 ftfi-Sp-AtH^Slk 17, 18 KBs 19 ffc^E! 
», 2 1, 2 2 *^-3Mtf?L % 2 4 ^ya-^^ffi, 

2 7 m^xm. 3 0 sMm. 31 mi omtm. 
32 -t^u-^ms, 35 m2<o®m#. 3 6 jt 

3 8 jte^flBK*, 3 9 4 
0 fc— 4 2 * y 
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